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[0027] An electrolytic device 17 is disposed inside a side part of an upper cover la. 
A description will be given of the electrolytic device 17 with reference also to Fig. 5. 
A box-shaped electrolytic cell 18 is composed of an electrolytic cell main body 18a 
and a removable lid 18b. In the lid 18b, an inlet port 18c is fonned. The inlet port 
18c is plugged with a cap 19 which screws into it. In the cap 19, a small gas-vent 
hole 19a is formed. At a bottom portion of a side panel of the electrolytic cell main 
body 1 8a, a liquid outlet port 1 8d is formed. It is preferable that the above mentioned 
electrolytic cell 18 have a volume of from a few tens of ml to a few hundred ml. 
[0028] Inside the electrolytic cell main body 18a, a plate-shaped electrode 20a 
serving as a positive electrode and a plate-shaped electrode 20b serving as a negative 
electrode are arranged to face each other. The electrodes 20a and 20b preferably are 
iridium electrodes, platinum electrodes, platinum-plated titanium electrodes, carbon 
electrodes, or the like. The electrodes 20a and 20b are connected to the positive and 
negative terminals of a DC power supply circuit 21 via conductors 20c and 20d, 
respectively. To the liquid outlet port 18d of the electrolytic cell main body 18a is 
connected a liquid inlet port of a liquid supply pump 23 via a connection pipe 22. A 
liquid outlet port of the liquid supply pump 23 is connected to a water outlet pipe 16a 
of the auxiliary water feeding valve 16 via a connection pipe 23a. The liquid outlet 
port of the liquid supply pump 23 is provided with a check valve (not shown) that 
prevents liquid from flowing back into the liquid supply pump 23. Here, the liquid 
outlet port 18d, the connection pipes 22 and 23a, the liquid supply pump 23, the 
auxiliary water feeding valve 16, and the water outlet pipe 16a compose a feeder 24, 
which is feeding means. 
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[0029] In Fig. 6, the DC power supply circuit 21 converts the voltage of 
commercially delivered AC power (AC 100V) into a predetermined voltage, and 
outputs the resulting voltage. The DC power supply circuit 21 is provided with a 
current detection circuit 21a, which is current detection means for detecting an input 
current, and a current transformer 21b. The output voltage Dec of the DC power 
supply circuit 21 is fed to the liquid supply pump 23, the positive electrode 20a, and 
the negative electrode 20b via an electrolysis drive circuit 25. 

[0030] A control circuit 26 includes a microcomputer and an A/D converter, and 
serves also as controlling means for controlling the quantity of current flowing through 
the electrolytic device 17. To the control circuit 26, inputs are fed from a switch input 
circuit 27, a water level sensor 12, the current detection circuit 21a, and a lid 
open/close detection switch 28 which is lid open/close detecting means. The switch 
input circuit 27 is provided with various switches arranged on an operation panel 29 
(see Fig. 2). The various switches are: a switch for selecting an automatic operation 
course, a washing-tub-sterilization selecting switch for requesting sterilization of the 
washing tub during rinsing, a laundry-bleaching-and-sterilization selecting switch, a 
bathwater-use setting switch, and a start switch. The lid open/close detection switch 
28 is so disposed as to detect whether a lid 13 is open or closed. 
[0031] The control circuit 26 controls a display device 30 disposed on the operation 
panel 29 and a lid lock device 15. The control circuit 26 also controls a main water 
feeding valve 31 disposed inside a rear portion of the upper cover la, the drain valve 
10, the auxiliary water feeding valve 16, and a washing machine motor 6 via a drive 
circuit 32. The control circuit 26 also controls the liquid supply pump 23, and the 
electrodes 20a and 20b via the electrolysis drive circuit 25. Commercially delivered 
AC power is fed to the drive circuit 32, the output voltage Dec of the DC power supply 
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circuit 21 is applied to the electrolysis drive circuit 25, and a DC supply voltage Vcc 
from a control power supply circuit (not shown) is applied to other components. 
[0032] When an automatic operation course is selected and then the start switch is 
operated, the control circuit 26 controls such that washing is performed by the 
following procedure: first a detergent washing process, then a rinsing process, and then 
a spin drying process. Now a description will be given of a case where sterilization is 
performed. It is assumed that the electrolytic cell 18 holds salt water containing 
proper amounts of water and salt (salt water having a salt concentration of 0.3 % to 
0.5 % by weight is preferable). In this embodiment, when the automatic operation 
course is selected and then the sterilization selecting switch is operated (sterilization 
selecting operation), electrolysis processing is controlled in the following manner. 
[0033] In the automatic operation course performed by the control circuit 26, the 
control circuit 26 predicts the approximate duration from the start of washing process 
to the end of the detergent washing process based on a control program and controls 
such that hypochlorous water is generated by electrolysis processing before the rinsing 
process starts. The output voltage Dec from the DC power supply circuit 21 is 
applied between the electrodes 20a and 20b. Thus, a current (input current) flows 
between the electrodes 20a and 20b commensurately with the concentration of the salt 
water, and thereby electrolyzes the salt water, producing at the positive electrode 20a, 
hypochlorous ions, and hence hypochlorous water. 

[0034] The level of the input current mentioned above is detected by the current 
detection circuit 21a and is fed to the control circuit 26. The control circuit 26 keeps 
integrating the current level, and when the integrated level reaches a predetermined 
value, that is, when a predetermined amount of electric charge has been supplied, the 
control circuit 26 cuts the current. 
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[0047] In the first embodiment described above, a predetermined voltage is 
continuously applied between the electrodes 20a and 20b of the electrolytic device 17. 
Instead, at the start of the electrolysis processing, a high voltage may be applied to 
keep an increased level of current until the electrolysis processing stabilizes, only then 
to lower the voltage being applied to thereby reduce the level of current. 
[0048] Furthermore, as shown in Fig. 8, which shows a second embodiment of the 
present invention, the voltage application pattern may be varied according to the 
concentration of salt water. Specifically, the control circuit 26 applies a 
predetermined voltage between the electrodes 20a and 20b, and then finds the 
concentration of the salt water based on the current level detected by the current 
detection circuit 21a. That is, on the basis of the fact that salt water having a higher 
concentration has a higher electric conductivity, the concentration of the salt water is 
found according to the detected current level. When the concentration of the salt 
water is found to be low, as shown in Fig. 8(a), the ON-duty ratio of the applied 
voltage with respect to the energizing cycle is made higher, and when the concentration 
of the salt water is found to be high, as shown in Fig. 8(b), the ON-duty ratio of the 
applied voltage is made lower. This helps make substantially constant the time 
needed to produce the electrolyzed solution regardless of the concentration of salt 
water, making it easy to set when to start to produce the electrolyzed solution and 
when to supply it. 

[0055] Fig. 13 shows a sixth embodiment of the present invention, which is different 
from the first embodiment in the following respect: in the sixth embodiment, between a 
pair of electrodes 62a and 62b that are arranged inside the electrolytic cell 61 of the 
electrolytic device 60, there is disposed a diaphragm 63 made of a porous material (e.g., 
unwoven fabric) that limits the movement of liquid across it. Furthermore, the 
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positive and negative poles of a direct current power supply 64 are alternated by a 
changeover switch 65, which is a relay switch, while electric power is supplied to the 
above mentioned electrodes 62a and 62b (see arrows A+, A-, B+, and B-). Moreover, 
as part of a supplying device 66, a liquid supply path 67 is provided so that the two 
partitions 61a and 61b of the electrolytic cell 61 separated by the diaphragm 63 
communicate with a rotary drum 4 and a drain hose 10a in an alternating fashion 
through the liquid supply path 67. The liquid supply path 67 is provided with 
switching valves 68 and 69, which are electromagnetically controlled valves. These 
switching valves 68 and 69 are so switched as to establish one of the following four 
states at a time: the electrolyzed solution in one partition 61a of the electrolytic cell 61 
is led to the rotation drum 4 (see arrow Ha); it is led instead to the drain hose 10a (see 
arrow Hb); the electrolyzed solution in the other partition 61b of the electrolytic cell 61 
is led to the rotary drum 4 (see arrow la); it is led instead to the drain hose 10a (see 
arrow II)). The above described changeover switch 65 and the switching valves 68 
and 69 are controlled by a control circuit including the microcomputer. 
[0056] In this embodiment, only the electrolyzed solution held around whichever of 
the electrode 62a and the electrode 62b serves as the positive electrode is supplied to 
the rotary drum 4. Although the electrodes 62a and 62b are made to serve one as the 
positive electrode and the other as the negative electrode at a time, they are alternated 
to prevent wear of the electrodes 62a and 62b. 
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(54) WASHING MACHINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an appropriate disinfecting 
effect in producing an electrolyte to disinfect a drum or laundry. 
SOLUTION: An electrolytic device 17 is disposed inside a side part of 
an upper cover la. The electrolytic device 17 is constituted by 
disposing an electrode 20a forming a positive electrode, and an 
electrode forming a negative electrode, in the opposed state inside an 
electrolytic cell 18. DC voltage is applied to both electrodes to 
produce hypochlorous acid water in the electrolytic cell 18. An 
electrolyte containing the produced hypochlorous acid water is fed 
between a rotating drum 4 and a water receiving drum 2 by a feeder 
24. The quantity of electricity (the current integrated value) supplied 
between both electrodes is controlled to be constant. 
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2 0 a. 2 0 Mi. A Dv^A-^. a#, ^SOfiiM 

©2 0 a. 2 0 btt. mmWBM&2 1 ©T^aWB. 
v^tXi«cl82 0c, 2 0d^lt^jnt 10 
l^o Sfc. mffB55«l 8aOffiffll 8 diCtt. Jg 
m>^7'2 2£/l-L-Oi&$#>-/2 3©?£AP#jgi&;* 
ft. C©i&^!i<>7'2 3©'$fctjPttjgiti7-W y'2 3 a * 

/rurMiaww^j^i eoffi^K^-f -f ^" i 6 atcjgtss 
nri^ 0 ftfe. ,t^M*">-7'2 3©f«ttsn»ig|&^> 

7'2 3|*I-CDfficDjt^?:l%±-r53t±^ (H^T) # 

i£W6ftrt,>&„ ccr. iiulBtH7&P 1 8 d . 

7'2 2Stf 2 3 a. M*>7'2 3, tiftM&7k# 1 6 . 

y i e 3Lt,c£t)®®&mtc2>immm.2 4 mm 
f&$tiXi*& Q 20 
[0029] H6(cfc^r. mmmmmMffiz i am 
m$mxm (acioov) zffijmmcm&vxmi) 

tw^n>5„ c<DmMmmm%2 i©^iedc 

c «, sm»ft?fflli»IiI8l 2 5 ^UrgfflB^JiO^ 
2 3, Ry'Pli2 0a, Ptfi2 0 b K-^x. 6 ft-5> J: 5 K 

ft->rt*&,, 

[0 03 0 ] fjjIJSllHSg 2 6 tt. -?A 5>u^>Vx.~ ZP 

7o^«M*uffiiJ^©.i lx i>mtT&» c (Dmmmm2 

6 (US. X^^?A^[HlS§2 7. 7Kf5.-fe>1f 1 2, 

^tBiHiss2 i asrjii • p^tti#ig/c§«M • m&m 

7s A v ^2 8^6©A^:* s ^;i6ft£<fc5icfto-Cl,> 
•S. ft*>\ ±IBX-f 5»?A*HSS2 7»^>'S^^2 9 

irrt^So c©#ffix Y gtbiii|g:3--x£ji 

ntzz a v -r-r^m^nmmicmmm^nfji 5 
tcitxDmwtwmmmiRz a gt?i^©?i&is:«ji 

■f -j * 2 8 tis 1 3 <Dm ■ mztfim w#s <t 5 krw 6 

ftT^-So 

[003 1 ] Sfc, SWS>II|S§2 6{C<fcoT. luiBj&fpf 
*;l/2 9 tet£tte>ftfc^fff3 0 . MO -7 77^B 1 5 ffi 

Wiwsnsifttc. dwb±w#'<-i a©»wrtffl»cia! 
W6n/c^7j<#3 1. wiasp7j<^i 0. *Mtt&*#i 
6 srjftiin: - $ 6 Dwmmm 3 2 £/r u xmm § 

ft, Sfc. »>7'2 3&jyf*S2 0 a . 2 0b^l 

m^flm»[5isg2 5 zftLxmmztitxi: ^k^t 50 
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OS. ftfe. ±IB|g«J@i?S3 2{C«ffifl3SBSW^^. 
6>ft. *Al&flM9BttiaB2 5 fcttatiM*l3ft2 1 © 

mtimE.Dc omen, •e©itcD^tiii7Ki,& 

[0 0 3 2] ftUfPHSS 2 6 ». S Wilted - *#Sj«W $ 

nr x * ~ h x » ?#we<* ft* i . st 

&i><Dx$>z,. sm»hht ft sm&ici^x&^z. 
mmmm.mm 1 8 cc «, 3tss©7k <t a* £ * e a s 
ft** ( o . 3 - o . 5 mm%w?£ h (,» ) * 
Atir*5< fe©fr-s„ c©^»j-c». c©i»afs 

[0033] WWHSS2 6 mtf f s eisafs^ -xr 

tt. mmy'a A±.&z,tmmoxi,>z>frib, 
m>iT m&mm a n * -c . «t 5 ;a^* 

K7tc ; S:^3-a-r*i< Jr^fctrt^o ST. 112 0 

asi>'2 0 bmicmiMmm®ffi2 1 ©ih*«ed c c=& 

EHfln-rS. fSi, «ffi2 0aRCX2 0blB{Ctt. 

7k(Dm&itfccxmm (Atmm) tmti, etna: 

Xlft A * > . -5i»3 ytffi*3R»**^*-r s . 

[0 0 3 4] ±IBA*«aEf*«iJfetfetHlsIBS 2 1 a (c «fc D 
^ffi§nTWfflI|18S2 6{c#A6ti5. KJ^H8S2 6 

■o fc i C OS D -5E©HStSi ft ->fcic 

[0035] ccx. mm,frmm 1 8 roi^io* 

ff^TiBK^-r. ST. H7CC«. *«W#*sp|20fc 
iC6©. 8fefl*4>®%S4QRiHiK (ppm) i^M 
'/iil^iwM^mUri^o c©0735»e>#iJ-5<fc55t;. 

^ffitt*»«K3&i 0 [ppmloa, fflS(CFU/ 
m 1 ) X 1 0 5 T&ofcfe©*^ ;Affiig*K?«S7)5 
0. 5 p pmOiJ, MSfe*U x 1 0 2 gVti&PL* 

mm.mmm&m 1 . 0 P p m^com^xum^mm s 

nr^ftt,\ COCi*6. ^AMlM*K?g®«0. 5p 
[0 0 3 6] -flS^Bffl^Smri*. SfclHC«*& 

-r^7ka«^< it 1 0 0 y ? F7i/fia*o. cnccj; 

0 ^Sftt6*»« 5 0 m g X^K W*.i£ 1 %&t&7km 
Ml OOmimmfcin. CCKtSMft 
tS»lgr*^ 0 ^:S©M«»W». ^©{fc^f^$ 

[0037] 
[ft 13 
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2C1~ -» C12 + 2e~ 

Cl2 + H2O -* HC10 + HCI 



2H + + 2e~ -* H2 



[0 03 8 ] C©*§£. WttfA&l g<D*>%3 0%ifi 
ftM 3 ft 7c t ? 6. C ttfcs&g&*fr tt. N a C 1 © 3 
OOgtt, 5X10' 3 moimci*6 
5X10" 3 7?5f-= 48 0 2-C2> 
££4. lAOiaria»Bl/fcitSi, 8#H 

ft«iraicD 1 @©®«^^s^a©6 fg-c* 0 . a 

&5. Sot, 1 @©®M(c-oiir«. •S^Mf©! 
/B(01*Mfftli^>CitciS:5. C©t§£, Ill 

©11ms (tt%©flt*ffi) 4-itibTteita, 

[0 0 3 9 ] ±j£©cfc 9 (C 0T««WMHi 1 8 WK^tffi 

*%J&h tcm . T -T i*8fct >ff «B#ic to t, » rung 

#• e. . mwpmtis s -sr^ 1 3 &Mifttfl£ 

ccp ofc±-c. lifftt&*# 1 6 *HMSc3 if£ £ft 
«e, l&jR!P>^"2 3%(gttTS. ±fe»W&7k# : i 6© 

wsccc <fc 13 zjcja** m*^" ^'i6ae 0 x mm 4 

flU <l9IE«4£rt:««2i©lffl> JciftAS-e, i!&?Btt«> 
•7' 2 3 ©,»Cc cfc rj , ±IB:fcffi**BMc*£tr«aWMR 
1 8 ©fcH?gp 1 8 d 36>6«^Hi bT± 
ffiW*^ Y -7' 1 6 a CcgSEASfeL UE^jiTMCcfc »J 4MR 

o-o^mm.m4 5 . c©«t=r, 2 
3 ©sB«jB#p B i*sfiis^LT *$ < c t cc «fc 0 . 1 mvn 

*« 2 i ©FIKSAlfcl^i«B, S?sffi4 ©«&7k 
?L4 a*ai/rgHE«4l*3SP^^*ffKiaRr 5. 
[0 04 0] Sfctc. 1?iR«, Sfe?l'#)©rie^«iiWX A 

v * iftff u fc±r . a t&»& a - * ^iRt 5 x ^ ? 

a 1 7 CC cfc »);KffiJfc*Bzk*^A:*«#»**to&l/ 

r , rsti >tf ant cc c (om^mm^ m$m 4 wj^ 
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mM<DW:7E.{A*M< (ytfe< tA^K CfttCcfcoT, gfe 

a tea u tcmmmcDmnfrm «* «#&t? * t . 

^«©»B*W0l«:fT«c 5 c i *s-c * €» «fc 5 cc& & . 
[0 04 1 ] S/c, SlftMls^-X&cSgTM&lfgScX 

as^Ko^^cctt, ^©j*?ft ©sffltcmm5> 

[0 04 2] C©«fc 5fe*»l(cj;htl «St»W^ 

s 1 7 cc j: 0 , mm53-wi 1 8 <ft$w&i&7k*mnfrm 

Lt«*I*4^t. C©^$ftfci»«SRK 
7j<5!)^*ftS*a^?^ ; Sr«^«g2 4 CC J: L MM.fr 
20 Wff^6fflLrli]K«4ffliJ^tt*&-r5A>6 > yQiffiRM 
**^A,tc.mm.frMmc «fc 0 . HKffl 4 SCf *«« 2 * 

5. c>5*n««4 Ktmstift&Mto&mm-srzc tw 

j&JJ&t^^. ^ft^i'^-^iT-Sfe-S-fttt^t^ U*s 
fc. 2 0 a, 2 0 b P B 1CC—^©S»» (« 

6 . #0©S».^B# C <t CC A&7k©flgK#M& f 
*> . * S I > «— [H©mm55-fiP*Cc*it, > 

tftL-r^, s^«©i5icffi«BR»**^R-r?#4. c© 

[0043] stc^mwmjztut, mmmmm. 1 7 

©^MS£, *ft=«:j6Dr*HiB&S" S<fc^CcbT^i, 

?K) 1:^fflUfcSfeffl-C©ffiSO'Sfe?Si|a©?5B. 7Kil7jc^ 

•C©«RcKgfeSI'#I©f3W £ l » o 7c^ff CC1S D r 5 
ft. feot, a * ©*ffCCtS DfciliEi&ig«^?rf#-5C 

40 

[0 044] § eCcS/c. 3«»JCC J:ft«. IS^? 

«©«#& * . -r t &m Office to t» x Bf 7k«Mcc r tf <t 
5 J; 5cc oyt*>6. gfeSISfet^f«CCto^TS»»ft??g* 

W&-r2»is^ccj;bL,rsaf'pffl©eT ; &d>& < r-c* s 0 
■r<ct>%. -rr^m^Tficctot^rtt. H««4rt©7k 

CcgfeSiJ53-7&Sii>!cC l > c i *> 6 , C ©?k Cc Aft 

»»«SR*#tt& , r S *> 6 . «Bffl«» tc Wi«K©flt«»»?jffi 
**S!«-r-5Ci*tt< W#T. «fe««j©fe«*IBifc)&: 

50 < L/f#So 
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[0045] !ttcc*ji»j{cj;n«, mnmmm. 1 7 
Sffl 2 rtffi^jas? tciir- 1 5 „ t fc^ntewc in 

[0 04 6 ] C©^£, «»fl>»«i<0«#&I^Jl8«. CCD 

ustcwai-r&o c©*§£, @««4©rtMK«»#*s 
*«t 5 k-t*. fir, jii^ma»8?^f* 

$&l/%35S6igisffl4€rfiR«2 0 0 r pmil^fclH 

c©«^^j&^=&^r#r8fest(©fem^^4 20 
[0047] ±ib* i ©*»j-c», w,m.frmmm. 1 7 

©SS2 0 a , 2 0b IBKJttlLTBf3e«BE*E|«irS-* 

xmm*gr< u «a»)B7&iS3euA:«(cEroinfliBE* 
fg< r*ifcjt£ii>& < -f & <fc 5 tc lt 

[0 04 8] S tbt,C*mW<Dm 2 ©H»J<i l/T7Sti 
8 CD J: 5 GC, AftrtiigBCjSGT, «EEEP«I0^5f-> 

«, Sffi2 0a, 20 bMiClP&jSSeSftfc— ^EE* 30 
Effln-r*. ^lt, S?t^WHSS2 1 a©tfeffl*i*iia» 
6 ftfc*©«K oSt), ftij|7K©7iK*« 

K. EP^mcDaiiJil»3iC>fW-S3i->r ; ^ -r -f -tfc* 

8 ( b ) -Cffct <fc 5 K % EPJDWEO * > a - f- * - It 
£/M < CCDS*. «*»)Bffl^fiSi(cSr<5l^BI 
%Att*«KKMffi3Q: < . KH-3£i-rsci*iT*. 40 

Y 5 > y©H5£#*g=i £ ft S. 

[0 049 ] &tcE| 9 SO'H 1 0 J**#6W©»3 ©^Jfe 

(Dmmmtmtz&o i 7 1*. a 

ifi^ft^lS-t urmw»MK©IMM*3 3 £ff *t 

C » 4 . C ©»»{* 3 3 ti^WftSlS 3 6 ©±tf fcjft&ff 
3 5*WLr«fiS3*iTI,»*. ftSeM*ai53 4tt. # U 

#tC£tt*^3-tffc«j&T*4. C©M(*3 3B, 50 
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«SWWB« 18©fl8b (c^StlfcKa?LlBJ3 4 ^ 

[0 0 5 0 ] C©Jlft0!)(Cfc^-C«. ^tt#J§?« 1 8 © 
rt§|5{Cii7K^JlX^L.rfe< Cifcjrri. &ft{*3 3^6 

tiS. I-)T, &£©*ii*&^#ffifcT<i>fc<&.5. ft 

3-Jl/&£©7Kfc$S©iS^ffc5c, »t&H 

[0 05 1 ] II 1 (C(±*f6BJ©04©H»J*^Ur 

h . m&w 4 2 iimmx.*: tx* <t 6 u fc^^iia 

*3©SUfiffUiatt5. CCI1 l(cttH9Jt?>*Hl 0 
*WLri>s. COliWKfe^tfc, ±!3fil3©J©5£ 

[ o o 5 2 ] a i 2 «^w©»5©msw^ori,» 
-2>„ c©^»jcc*j^-c(*, 'X<D&t>m\ (DmMMtm 

t£h„ tUioh. iaMgg5 0©l«»B«5 1© 
±fflStttt. WamW^feftS^tt^B 2*#AA: 
^&(±ig|5/c4« , xK#^-'('-/5 3*5SW6nteO, C 

<Dtfztk 5 2 jpbmii;* i . 5 1 

{m^mc&msmm. 5 4 m? z>mn^n&.f& 
ffl©*->-7 - 5 5 tLicKn^mns^ a ^"5 6 

[0 0 5 3] EKDMfCisl'T, ^m»»?{C-rifefiSiU/c 
«ftl»JW**fl8&r ati^fci* . iiTJm r\ A 7-5 3© 
rtxmZftS 2 ^WttOfci-T. #>-/5 5 K«fc OEJf 

sm*«m^i?«5 irtcc«*&-r-5. ctitcrrtgR^a 
■7-5 7^6f±iriiieffi4jBij^Hj-rs«, 

[0 0 5 4] C©£E1IWCJ:*1«. **X®(tB§|l-t:'*5*' 
3 4WilL/c^-CiH>7*5 5{cJ:fiE 

)K!R«S«(^«Hf 5 1 frh&bXMm.W4M^m&-?2> 
J; ^ (c L tcfr lb , iH > "/ 5 5 (c«ft»P^*sitMt -5 C 
i sfe < m»#8??&©#;ii&£ KCim, > y 5 5 

©^fb^H^ci^-c^-S,, 

[ 0 0 5 5 ] EI 1 3 «2fE^©^e©JUt^^l/r*i 

^©*^»l©^Jfe0!liM^-5>. -r^ctjfe, 
iili6 0©f^«l6 lrt«:g3K3nfc*r*!6:-r* 
162a, 6 2 bPaltC. «f*©^»?:WSf S^?LKf* 

(mtfT>«) 3&>6!&*«l«6 3*RW"Cl>*. S 
fc, mMMMB 4©-/7XilJi-v-Y^X(piJitt, yu- 
x 6* S^J#^. X A -j 9- 6 5 tc J: 0 W#^.r ± 
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A + . A-, B+. B-#DS) . ae,{C«SI6 6£ 

«f ^«tt*&s§6 7 4ia:»T*j *j . sm^-Wi 6 1 © 

5*HMI6 3KrKHSnfc-^®«i«8 1 aiM<D 
««6 1bi%, C (Dmmm 6 7 «C <£ <9 BIBff 4 fflij * 
&Wigp7R*~x 1 0 a^#x.raii$&SJ:0{CL 

6 9 ^H^tWiT § C t C (C J: 0 . Hfn55«fi 6 1 © 

-n<mw 6 1 a ft(Dmm,ftMm*mmm 4 aimi < « 10 

A (*EPHa#JI) 9fck*-X 1 OaffliJ^jg<*§£ 
(5"cEPHb#AS) i, Sm»»?«6 1©^<D^6 1 

b ft(Dnm.mmz mmm 4 <bij^ < *m? (*epi a# 

M) t, gf**--X 1 0 affliKzg<»£ (^EPI b# 
bs) <b*tt#*.6ft.&J:5«:&->T(,>a. fcfe. iJBft) 

> f * - * z^tzmmmmj; -> x mm s n s «t 5 cc & 
[ 0 0 5 e ] -e ot, comMMx-te. fjianffie 2 

a , 6 2 b © 5 «M «»J©*»#*»K©#*igK«4 ffj 20 
^&H&-fZ><k*>t l cLX^& a *fc. Hl62a, 62 b 

SNF»!«:^5(c«»it* «fc OTfe 5 . cfitfCWB 

6 2 a. 6 2 bCiR^Kjh-rSi^KUrt,^. 

[0 0 5 7 ] C©Slilt?lJ(Cctn«. «St»«?«6 1 1*1 tc 
ffi»3ftfc*f£fc-r*«6 2a, 62 bHKc, ffif*©^ 

c ©i!igiij©^a^s?«©**iiiii« 4 m^em? s 

6, «BfPfl|OiST*l»±T*S. 30 
[0 0 5 8] 014 »*^©m7©»M^Lr*3 

7 0 tc. !M»»8g7 1 ®115}«fi7 2 ©±g|5©A 
*□ 7 2 a gSflksl < -y'l 3 £/r bXiSMim?2> ift 
K, *SWWS«7 2©Tg|3©a«D7 2 b*, H»J1» 
##>6&S#7 4*ffiZ.td&M>*-<-77 5 Sr/l-LT^* 
If 7 Oicitii^u-ct^o C©««=r, #&*fF7 0CCb 
t»T±KA*P7 2 a <b©geg>SB7 0 att, UJiKP7 2 

b £ ©gMg|5 7 1 b cfc 0 £ & -p Tl> -5 7 40 

OC^K^IoJ^EPJ XrjkLX^Z) „ bMBMS 
7 2©rtas«CHtfft«cf*7 4%f^.n>5. SulB 
*&*«7 0 . Wfc'^ -i -y'l 3 . 7 5R09f 7 4 tC «fc ») f£ 

te^Kfc -s 7 6 #t*jss $ nr t, » S . 

[0 0 5 9] C<DmMmiCte^Xte K #7 4 ^iilt 

is^xm^mmi 2^*0 (c©#&*tt#&**7 0 
*>6©*&*T?*>m,»b* + *7'7 2 c <#*ScS?L*n 

lS2 0a, 2 0 b iC— ^©m^vBi&SJ: ^K.MML 50 
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r*ffi**lWc**StrS. fit, l&**7 O^riiL- 

MS##*Hft«7 0 a #> 6 7 2 ftfCtSAU 

*LTC©F«lSIJ©*»43>J|?ffl!*Wj8tP7 2 bfrfcjf 
b X mmit 70b*6 7 0^ID, BGM 4 ffiK 

[0060] c©J:-5(cc ©HifiCTtc «fcn«. 

«7 z^cx^vtcm^mm^, mc^-oxnom^ 

i*5-C^T, 112 0 a, 2 0 b & £©sfeJl§l$f5f ©&?{t 

[0061] ttfc. ^Bj»±iBS*»j{cpse.nf\ 

-x©fte(c, «*j5fe^"r-s«i5fe*3-^*#A. «-© 
, c ©«Bfe*3 - x*tf mien *c ^ 

J:5tcgiaiLrfem». C©J;5(c-rtitf, *§©&•# 
*v Sfeffltl©fe?§^^ ; Sr^<SS-'i:-li'-ric:. +^(cff*^ 

©*u®/!)5 & s n 4 . mmm*$m l a «, ^tt^ouKe© 
mm (mi o&mm) hk$i±, ^©a, m$m*mm 

[0 0 6 2] C©J:^^«gt^3-X0Cfe^r. fflBfe^ 

•Clppm<!:a:4«t5{cMt4. COi^fcfSCi 
tc«fc*). ISi£L-fcJ;^CC. «©?**?:, ?7fe»©fe^'^ 

[0 06 3] * fc. g!j©J?Sfc#iJ<t ^m55-ftlS=&^ 

Ba7BW*SX1'-5J:5«:iyt:fem». -^*»3. 

u-c^s t . ^ffl«5cgfesi WffiMt-r fen^^igife-r 

[0 064] S 6iCP^4^ja^J£ L/*C, ma»ft?«© 

©M^^<fti^ 
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[0065] wkommmtL-c. •t-t^m^m 
'ik<Dffl7kfim7 otcmmcmn^mm^mm-^j: *> cc 

aM^fflj&sff * H < J: 5 ic & £ . «pk . «rt tcfl*** 
4^©«fiail*#1S6ft*. tot, *»#&?®©£J$ 
[0066] 

[»W©3&*] 2f3893«fet±©»i!l§*p 69!&*>tt J: 5 
K, ^©iSmci^ftS. li*Jl 1 ©*ISCC«fc 
l^iilicif), ^##Wi8|S©£tt** 

fmmmfr 6 ta l t & * 6 . ft * s t > » c © 
*cc nx§ ^ titamm zwm? sctm, u a> & . 

c©iS«»M£Ci{£ffl#©#^JgccMft<£ c tifitii,^ 

@©**WMBB# c i cc ££*©«£#£& o r . * s 
0©«»»IBtti{c*jc»-r Att^©4lft#Xft 0 r 
*>. £*S©;K£fc*M*&dtr«a#JI¥S*£ii)Er 
*. a^S©)EC(r»»E&i|SSlS!(l**fi4Ci*iT#. L 
rt>fc^^7K©J»rffl®fcit**>&< UtS, 
[0 06 7 ] MjgguaftBtcJctitf. *»»JBSSB© 

^*©B«r*s^aaa«»*^aai36iiSM*f*«:£ 
©^frcciSDr^M^n, fer>t, a<?©^fttc)t,Dfc 

iHEfrSM^fH*. Cimi. 3 ©ffeBJiC J: 

[0 06 8] W#JS4©#6IJBK: < fcft«. HSt^)!i«^Bfl 

»«?«n*i^ffi*&-r 5 # > . tuie# xfetiiap* m 

r mh*#Mrjr 3 <£ 5 cc u e> . ^ > -/tcit«55*?g 
jWSIW aci<t< *«»»iK©«#&*ig sci 3&st? 

# . 7"©If7Kft ^WM^^T? # X 3 X h ©« 

imxmm<Dmmt^mi> c £ sw-c* tt*n 5 cc «t 
komic. *(*©#»*««* *^?wf**6& 
h mmzmi . iiiams© 5 % »m©tt*ia*HK©» 
s j; 5 cc u/c^e , a*a©i*Lh*igs c 

[0 0 6 9 ] IM818©»WK:J:*itf. H«^8?«!*)^ 
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SM#J!i«i*jfc«rie7kBg£/r ur#»&3tifc*ec «t 

-;Tff UvjSe-T C <t CC J: 0 tf & 5 =fc 5 CC L/c^ 6 . V 

8t^T 5 c. £ rt* r « r . £©#JSSPW©K< t h ffi 
±t?*4„ W*^7©*BJcc«fcn« > i^ffll^^Sl 
©«l&* . iJfcffliRia AP^MWr -SS^BBtttlfi© t * Cc 
ff a 5 cfc 5 cc l 6 . ttm#^«Mdffitt(cSMrt S 
10 c<fc£it!icc&< L/ff •&„ 

[0 07 0 ] a»*S8©^P{C«ttl«. «~.©*»#i» 
»[©«#&«. «fc««J©8BWiJfeC^f ffiK7«l*K:tT& 5 «fc 
^CC^oTt,i-5*>6, *3MCC3S L /cBf MCC Sil^Jl £M 

fitK©^ t SCi^ttli. 
ft*3S 9 ©IfeHJ CC J; «^-©*»^ft??S©ffif&^ . 

■r-r ffBfe^fTSccb^Ti? *ttiKcrtT ft 5 «t 5 cc 

20 [0 0 7 1 ] 11*111 0©^BJ{Cj:n«. Mls^-Xt 

lt, gfes=i-x©flfe(c, «*ijfe^-rstii!fe^3-^* 

«-©««^8??S©«&^. C©flK5fe*3-x^ 
ffHfCCtf^^ i5CC^/c^6, fl©^#*. SfeStl©fi 
«***^< HS^rB-TK:. -HJ-tcffSc ^ c <k^-ctS„ 

ifwi i ©ffeBjje ctft«, sm^-w^^ffifflL/c^, 
gA-rsj; ^ cc m&?zmm&Mm<Dmm<D 

im Z» ± 3 M & C t ifi-C #T K§± CC § 6 CC #$0 
30 [0ffi©W#ft!^] 

ffliJffiH 

[02] mim±#(D±m- 6 ©miih 

[i4]Ia^ i7^gg|5»©-«W©¥ffiH 

[05] mm.mmm.mmm 

[0 6] mmwtfiS^^-r -7'p f ^0 

[07] &mmmmwk&tnm®mt<Dmm*m-?m 

[08 ] *%BjCDm2©HWJ?:7^-r«EEn»n7S^-> 

40 comm 

[09] *3£W<Dm 3 ©H««*5%f «a»«ai*©«4 
[010] ^&!*©$4tl0 

[011] *mn<Dm4<Dmmw*w-rnm.ftMms<D 
mm 

[012] 4M©JH5©ntfew«m-r««(^M$ai© 

MUtH 

[013] *mmmQ<Dmmm*fn-rmm.ftmm&<D 
50 [014] *mxom 7 <Dmm\*m~t-m%ftm%m.<D 
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%smm 

2«7K^« <«> . Aimmm <*) , 6ia«iai*e- 

13 1 5 » 1 6 

i7«s«^^B. 1 8 vs.w.m.ftmm, iqu* 

+ f 7\ 2 0a. 20b 2 1 ^mMWMM^. 



[HI ] 




[04] [110] 
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18 

*i&m^M) . 5 0(jia»i?gg, 5 i»*aww»ft. 

5 3tt#Xi£i*/^:7' (#XfetUg[5) , 5 4IJft*&gI 
(«f 8) , 6 0 6 1tt«»#jJ¥ 

ft. 6 2a, 62b C*SS. 6 3 ttHJS, 64a ttflJS 
6 4 Uftt&KE (ttfft^R) , 7 0 

», 7 i izmsLftrngm. 1 2 73.7 



[02] 




(11) 
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[135] 



[H6] 







Pec 
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[07] 



#&l&J£RM£ ppm 


ffftfc (CPU/ml) 


0 


5 X 10 B 


ai 


3 x 10 2 


0.2 


2 X 10 J 


as 


1 x 10 2 


1.0 




2.0 





(a) 



[18] 

i ^h n n n nnnnnn 



Cb) 



*i£ ***** cft^*»ac*<i«t^> 
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